Silk fibroin (SF) and elastin (EL) scaffolds were successfully produced for the first time for the treatment of burn wounds. The self-assembly properties of SF, together with the excellent chemical and mechanical stability and biocompatibility, were combined with elastin protein to produce scaffolds with the ability to mimic the extracellular matrix (ECM). Porous scaffolds were obtained by lyophilization and were further crosslinked with genipin (GE). Genipin crosslinking induces the conformational transition from random coil to b-sheet of SF chains, yielding scaffolds with smaller pore size and reduced swelling ratios, degradation and release rates. All results indicated that the composition of the scaffolds had a significant effect on their physical properties, and that can easily be tuned to obtain scaffolds suitable for biological applications. Wound healing was assessed through the use of human full-thickness skin equivalents (EpidermFT). Standardized burn wounds were induced by a cautery and the best re-epithelialization and the fastest wound closure was obtained in wounds treated with 50SF scaffolds; these contain the highest amount of elastin after 6 days of healing in comparison with other dressings and controls. The cytocompatibility demonstrated with human skin fibroblasts together with the healing improvement make these SF/EL scaffolds suitable for wound dressing applications.
Introduction
Skin wounds are the disruption of normal skin physiology. From the moment the wound is created, the healing mechanism is initiated to re-establish skin continuity. The healing process is complex and involves an integrate response of different cell types and growth factors [1] [2] [3] [4] [5] . Promotion of healing is often accompanied by the use of biocompatible wound dressings: these should promote a moist environment in the wound and serve as a shield against external factors like dust and bacteria; enhance water and vapor permeation and promote epithelialization by releasing biological agents to the wounds. Due to its unique properties of high mechanical strength and excellent biocompatibility, silk fibroin has been explored for the development of wound dressings. The degradation rates of electrospun silk materials applied as wound dressings have been evaluated [6] and the incorporation of growth factors into electrospun silk mats has been shown to accelerate wound healing [7] . Moreover, silk films have been shown to heal full thickness skin wounds in rats faster than traditional porcine-based wound dressings [8] .
Blending silk fibroin with other components has been shown to improve the properties of the resulting material. This allows the modulation of biodegradation and release rates, important parameters in the biomaterials field. Recently, we developed silk fibroin/keratin films incorporating a synthetic inhibitor of elastase, to control the high levels of this enzyme produced in a chronic wound environment [9] . Silk fibroin/alginate sponges demonstrate a higher healing effect than both components acting alone [10] . In this work, scaffolds based on silk fibroin and soluble elastin were developed and tested.
Elastin (EL) is an insoluble extracellular matrix protein that provides elasticity and resilience to the arteries, lungs and skin [11] [12] [13] . Due to its highly crosslinked nature, elastin is highly insoluble and difficult to process into new biomaterials. As a consequence, soluble forms of elastin including tropoelastin Genipin (Ge) is a natural covalent crosslink agent isolated from the fruits of Gardenia jasminoides Ellis [28] that offers comparable crosslinking efficacy. It has been reported that genipin binds with
